Use of image analysis to assess the plasma membrane integrity of ram spermatozoa in different diluents.
Sperm membrane integrity can be assessed by examining a large number of fluorochrome-stained sperm cells over a relative short period of time by flow cytometry or fluorimetry. However, many small laboratories lack a flow-cytometer or fluorimeter for sperm analysis. This study was designed to develop a new image analysis method to evaluate the membrane integrity of ram spermatozoa with the aid of open software, and was divided into three experiments. In the first experiment, the new computer-assisted method was validated by mixing fresh semen samples with different volumes of killed semen in order to know the proportions of damaged spermatozoa in the samples. In the second trial, the new method was compared with the traditional manual counting, and the effect of three extender media on the suitability of the new developed method was evaluated. In the third experiment, the method proposed was tested by comparing the use of milk-, citrate- or TRIS-based diluents for ram semen preservation at 15 degrees C. In all experiments, semen was assessed for plasma membrane integrity and for percentage of motile and progressive sperm by CASA. In the new computer-assisted method, two images of the sperm cells in a given microscopy field are captured and the number of total- and membrane-damaged cells counted. In the first trial, proportions of damaged sperm cells in each sample determined by the automated procedure agreed closely (r2=0.98, P<0.001) with the predicted theoretical values. In experiment 2, the results of membrane integrity obtained using the new method were highly correlated with those provided by the conventional manual counting after PI-CFDA double staining (r=0.99, P<0.001), and also correlated with sperm motility and progressive motility percentages. Viability was significantly higher after dilution with citrate-, than with Tris-based medium, but similar to PBS (70.32+/-3.93, 55.48+/-5.76 and 65.38+/-3.15, respectively), After 0, 24 and 48h of storage, significantly higher percentages of motile, progressive, and membrane-intact spermatozoa were recorded for the milk than for the Tris extenders. Our results validate the new computer-assisted method for assessing sperm membrane integrity in the sheep, and indicate that the milk extender is less damaging to the sperm of this species than citrate or Tris extenders.